To improve efficiency in collecting data from field experiment on fruit attributes of bottle gourd (Lau), the sample size was studied for sample size at Olericulture Division, Horticulture Research Centre (HRC) of Bangladesh Agricultural Research Institute (BARI) Gazipur during 2012-13. The treatments/varieties were LS 0026-5-3, LS 0012-5-3, LS 117-F-1, LS 117-A-2 and BARI Lau-3. Fruit length, breadth and weight of bottle gourd (Lau) data were collected from the experimental plot. The data were used to design optimum sampling plan from equal number of observations per cell. The observation on fruit length (cm), breadth (cm) and weight (kg) were taken from 5 plots/treatments at random. A randomized complete block design (RCBD) with 3 replications and five treatments/varieties was used in this experiment. Five (5) plants per plot and 2 fruits per plants (10 fruits per plot) were the original sampling plan for this experiment. A sampling plan of selecting 4 plants at random and measuring 2 fruits per selected plant (8 fruits per plot and plots were 25m 2 i.e. 10m long and 2.5m wide) was found to be optimum and economical for taking measurements of fruit attributes in field experiments on bottle gourd.
Introduction
In any field experiments, it is necessary to determine the optimum sample size as well as optimum number of replications if researchers have to use sampling techniques for collecting data from such experiments (Islam et al. 2000) . It is not possible to measure yield and yield contributing characteristics on the whole of each experimental unit. In any field experiment, the researcher has to face the problem in determines optimum (efficient) sample size for measuring plant characters (Federer, 1963) . The researcher has to face the problem of optimum (efficient) sample size for measuring plant characters in the field experiment (Islam et al.2001) . The optimum sampling technique depends on the variability associated with variable and the cost of reducing the variability (Kempthorne ,1952) . Rigney and Nelson (1951) in cotton, Patel and Dalal (1992) in okra and Hossain et al. (2005) in Brinjal, Hossain et al. (2008) Islam et al. (2013) in Bitter gourd estimated the size of sample needed in taking measurements of plant characters. No such information is available in bottle gourd (Lagenaria siceraria var.clavata) . This experiment deals with sample size study in bottle gourd particularly for taking measurements of fruit character like Length, Breadth and Weight. The investigation was carried out at Horticulture Research center (HRC), Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur in 2012-2013. The objective of the study is to find out optimum sample size for estimating yield contributing characters of the field experiment on bottle gourd.
Material and Method
Sample size depends on the variability associated with variable and the cost of reducing that variability. For such cases, it is necessary to choose optimum sample size and number of replications. Estimation of optimum sample size and number of replications are obtained by maximizing the information for a given cost.
There were five treatments/varieties used as treatment in this experiment. The treatments/varieties were LS 0026-5-3, LS 0012-5-3, LS 117-F-1, LS 117-A-2 and BARI Lau-3. Experimental plots were 25m 2 (10m long and 2.5m wide). Fruit length, breadth and weight of bottle gourd (Lau) data were collected from the experimental plot. This data were used to calculate optimum sampling plan from equal observation per cell. The observation on fruit length (cm), breadth (cm) and weight (kg) were taken from 5 plots or treatments selected at random. The fruit length, breadth and weight of first two fruits from each selected plant utilized in this analysis. There were 10 fruits (5 plants per plot x 2 fruits per plant) per plot and 50 fruits per replication. Considering the time factor, the data of three replications were collected for deriving optimum sampling plan (Optimum in the sense of time involved in taking fruits measurements). A randomized complete block design (RCBD) with 3 replication was used for this experiment. The data were analyzed replication wise by analysis of variance (ANOVA) technique (Table 1) 
Analytical Model
We have an experiment in p treatments (plots) are taken at random, then q plants are randomly selected from each treatment. From each plant n random sampling unit is taken. The observations may be denoted by Yijk where i denote the treatments (i= 1, 2 ….. p), j the Plants (j = 1, 2, ……,q) and k the sampling unit (k = 1, 2, ….., n).
We also assume the following model: The least square estimates are obtained as follows:
Putting these values in equation (l) and squaring and summing on both sides. Then the total sum of squares can be partitioned as: The same variance of mean can be altered for the mean by using various combinations of q and n in equation (2) The formula of saving the work/time load i.e time factor (TF) without sacrificing precision as compared with original plan i.e 10 fruits (5plant/plot x 2fruits/plant) per plot is defined as
Where, q΄=5, n΄=2, q=1,2,------,5 and n=1,2,-------,5. Since 10 fruits per plot is the original plan or control.
Results and discussion
The results of the study were utilized in arriving alternate sampling plans (i.e., altering the value of q from 1 to 5 plant per plot and from 1 to 5 fruits per plant, making total 25 sampling plants per plot) ( Table-2 ). The relative efficiency of each plant was worded out in relation to original plan (5 plants per plot and 2 fruits per plants). Using equation-4 the relative efficiency of new alternate sampling plans is given in Table- 3. The results ( Table- measure 3 fruits each selected plant (9 fruits per plot) had 94.21 but work load will be about 10 percent less than the plan with 5 plants x 2 fruits per plot.
The results revealed that work load for field operation like lagging of flowers, harvesting and measurement of individual fruit could be reduced effectively without sacrificing efficiency by selecting proper sampling plan. 
Conclusion
Among different sampling plans a plan with 5 plants per plot and 1 fruits (total 5 fruits per plot) had on an average 95.80 percent efficiency i.e., almost equal efficiency when compared with original sampling plan of 5 plants/plot and 2 fruits per plant (10 fruits per plot). By adopting this new plan 50 percent work load (time) could be saved without sacrificing precision.
Then we conclude that sampling of selecting 4 plants at random per plot and measuring 2 fruits each selected plant (total 8 fruits per plot) appeared optimum and efficient(closed to original sampling plan i.e. 10 fruits per plot ).
